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(54) PRIME MOVER STARTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a prime motor starting device 
capable of positively-limiting current, so as to prevent a starter motor from 
being overloaded at initial start. 

SOLUTION: This prime mover starting device is provided with a starter 
motor 4 for driving the prime motor, until it reaches prescribed speed at 
the time of the initial start, a current-limiting resistor 7 for limiting current ^ 
flowing through the starter motor 4 at the beginning of the start, a set of Wr 
two batteries 5, 6 which supply electric power to the starter motor 4, and a ip 
plurality of switches 11,12 conducting connection-switching or turning pr 
on/off the resistor 7 and the set of two batteries 5, 6 in accordance with a m 
prescribed starting sequence. The prescribed starting sequence connects jf 
two plurality of batteries 5, 6 connected in parallel and the current limiting |L 
resistor 7 in series to the starter motor 4 to start it, and after a prescribed 
time, connects the set of two batteries 5, 6 subjected to connection 
switching in series directly to the starter motor 4 to continue starting. 



LEGAL STATUS 

[Date of request for examination] 31 .1 0.2000 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



http://wwl9.ipdljpo.goj 



2/13/2004 



* NOTICES * 



Pagel of 1 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A prime-mover activator unit which consists a starter motor which is the activator unit of prime movers, such 
as a gas turbine engine, and drives said prime mover until it reaches a predetermined speed at the time of starting, a 
current-limiting resistor which restricts current which flows on this starter motor at the time of starting initiation, 2 sets 
of batteries which supply power to said starter motor, and said resistance and 2 sets of said batteries of a connection 
substitute or two or more switches which carry out ON/OFF according to a predetermined starting sequence. 
[Claim 2] Said predetermined starting sequence is a prime-mover activator unit according to claim 1 which makes a 
serial said 2 sets of batteries linked to juxtaposition, and said current-limiting resistor, and is characterized by being the 
starting sequence which connects with said starter motor, starts starting, connects to said starter motor directly said 2 
sets of batteries which carried out the connection substitute after predetermined time at a serial, and continues starting. 



[Translation done.] 



http://ww4.ipdl.jpo.go.jp/cg^ 2/13/2004 



Page 1 of 2 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the activator unit of the power plant which 

uses a gas turbine engine etc. as a prime mover, or a power plant. 

[0002] 

[Description of the Prior Art] Prime movers, such as a gas turbine engine, must be driven from the outside until they 
reach a predetermined rotational frequency at the time of starting, and they are started by the starter motor in many 
cases. This starter motor needs for a starting torque to be greatly small, and a direct-current series wound motor is 
usually used. Current comes to be restricted by back EMF which this direct-current **** motor generates with a 
rotational rise although internal impedance is very small and a high current flows in the condition of the armature 
current having flowed to the field as it is, and having stopped. For this reason, when starting from a idle state, a presser 
foot and the method of giving rated voltage to a starter motor, when a rotational frequency rises to some extent are low 
used in Inn Rush current by making supply voltage from a battery low and starting a starter motor. 
[0003] Drawing 3 is the block diagram showing the configuration of the activator unit of the prime mover by the Prior 
art. In this drawing, the starter motor 4 is mechanically connected to the prime movers 2, such as a gas turbine engine to 
which the loads 1, such as a power plant or a power plant, were connected mechanically, through the clutch 3. Magnetic 
contact 1 1 and 12 which forms the circuit which batteries 5 and 6 connect these batteries 5 and 6 to juxtaposition, and 
drives said starter motor 4, and magnetic contact 21 which forms the circuit which connects said batteries 5 and 6 to a 
serial, and drives said starter motor 4 are connected like illustration. 

[0004] Drawing showing the current value at the time of starting of the activator unit of the prime mover by such 
configuration is shown in drawing 4 (a). If connection of the clutch 3 of drawing 3 and excitation of magnetic contact 1 1 
and 12 are performed to coincidence, batteries 5 and 6 will serve as parallel connection, and the voltage of battery 1 
grouping will be impressed to the starter motor 4. 

[0005] In the rotational speed N= 0 of drawing 4 (a), although the Inn Rush current of iO flows on the starter motor 4, 
according to a rotational rise, current falls gradually according to back EMF of a motor. When excitation of said 
magnetic contact 1 1 and 12 is furthermore solved in rotational speed Nl, magnetic contact 21 is excited and said 
batteries 5 and 6 are made into series connection, a current value is recovered by impressing high voltage, and when a 
starter continues a rapid rotation rise and reaches the required rotational speed N2, it solves excitation of said magnetic 
contact 21, and makes said clutch 3 turn off. In addition, Nl is set up so that a current value may not exceed iO. 
[0006] Thus, the method of starting starting, changing from the middle to series connection, and raising rotation by the 
parallel connection of a battery, is a useful method when the moment of inertia of the load connected to the degree 
whose starting is possible is small, without the current which flows on a starter motor exceeding rating. 
[0007] 

[Problem(s) to be Solved by the Invention] However, if the sag property of a battery and the back EMF property of a 
starter motor do not conform, Nl [ large enough ] cannot be taken in an above-mentioned method, but as shown in 
drawing 4 (b), there is a trouble that generating energy of the motor expressed with the area surrounded with a current 
curve and a speed shaft cannot be enlarged in it. This means becoming a big limit to the magnitude of the moment of 
inertia of a load. 

[0008] While this invention was made under such a background, restricts the current in early stages of starting certainly 
and protects a starter motor from an overload, it aims at offering the prime-mover activator unit which can generate 
bigger energy. 
[0009] 
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[Means for Solving the Problem] A starter motor which invention according to claim 1 is the activator unit of prime 
movers, such as a gas turbine engine, and drives said prime mover until it reaches a predetermined speed at the time of 
starting, A current-limiting resistor which restricts current which flows on this starter motor at the time of starting 
initiation, A prime-mover activator unit which becomes said starter motor from a connection substitute or two or more 
switches which carry out ON/OFF according to a predetermined starting sequence about 2 sets of batteries which supply 
power, and said resistance and said 2 sets of batteries is offered. 

[0010] Moreover, invention according to claim 2 offers a prime-mover activator unit according to claim 1 characterized 
by being the starting sequence to which said 2 sets of batteries linked to juxtaposition and said current-limiting resistor 
are made into a serial, and it connects with said starter motor, and said predetermined starting sequence starts starting, 
connects to said starter motor directly said 2 sets of batteries which carried out the connection substitute after 
predetermined time at a serial, and continues starting. 
[0011] 

[Embodiment of the Invention] Hereafter, it explains, referring to drawing about 1 operation gestalt of this invention. 
Drawing 1 is the block diagram showing the configuration of the prime-mover activator unit by 1 operation gestalt of 
this invention. It is the load with which a sign 1 is represented by a generator, the power plant, etc. in this drawing. The 
starter motor by which 2 is connected with said prime mover 2 by, as for prime movers, such as a gas turbine engine, 
and 3, turning on a clutch, and turning on said clutch 3, as for 4, The current-limiting resistor which restricts the current 
to which 5 and 6 flow to a battery at the time of starting, and 7 flows on said starter motor, Magnetic contact with which 
1 1 and 12 carry out series connection of said batteries 5 and 6, magnetic contact with which 21 carries out series 
connection of said batteries 5 and 6, and 22 are magnetic contact which short-circuits said current-limiting resistor 7, 
when series connection of said batteries 5 and 6 is carried out. 

[0012] With reference to drawing showing the current value at the time of starting of the starter motor shown in drawing 
2 , actuation of the prime-mover activator unit by such configuration is explained. First, magnetic contact 1 1 and 12 is 
made to excite and turn on, and the voltage of battery 1 grouping is impressed to the starter motor 4 through a current- 
limiting resistor 7 by making batteries 5 and 6 into parallel connection at the same time it makes a clutch 3 turn on in 
rotational speed N= 0 and connects a starter motor with a prime mover 2. The current iO with which the current which 
flows at this time was restricted to below the rated current value iR of the starter motor 4 by said current-limiting 
resistor 7 flows. 

[0013] Next, since current decreases according to back EMF which this starter motor 4 generates with a rotation rise of 
the starter motor 4, while making excitation of said magnetic contact 1 1 and 12 solve and turn off, magnetic contact 21 
is made to turn on, and the voltage impressed to the starter motor 4 is made for said batteries 5 and 6 to serve as series 
connection in rotational speed Nl . The current at this time is il, and it selects rotational speed Nl so that this current il 
may not exceed the rated current iR of said starter motor. 

[0014] Furthermore, magnetic contact 22 is made to excite and turn on, said current-limiting resistor 7 is short-circuited, 
the voltage of the batteries 5 and 6 of series connection is made to be impressed to said starter motor 4 directly, and 
required torque is secured. Here, while continuing the drive by the starter motor 4 and opening magnetic contact 21 and 
22 until a prime mover 2 goes up to the rotational speed N2 required for self-sustaining, a clutch 3 is made to turn off 
and starting is completed. In addition, when magnetic contact 1 1 and 12 turns on, it cannot be overemphasized that 
interlocking is formed so that magnetic contact 21 and 22 may not turn on. 

[0015] As mentioned above, although actuation of 1 operation gestalt of this invention has been explained in full detail 
with reference to a drawing, this invention is not restricted to this operation gestalt, and even if the design change of the 
range which does not deviate from the summary of this invention etc. occurs, it is contained in this invention. For 
example, what depends the serial-parallel change of a battery on the change by progress of predetermined time may 
detect the fall of the current to predetermined current. Moreover, the short circuit of a current-limiting resistor may be 
simultaneous with the time of changing from juxtaposition to a serial, or may short-circuit a battery with time delay. 
[0016] 

[Effect of the Invention] As explained until now, while according to this invention making 2 sets of batteries into 
parallel connection and impressing voltage to the circuit which drives a starter motor in early stages of starting of prime 
movers, such as a gas turbine engine, the effect that the prime-mover activator unit which does not make a starter motor 
an overload can be offered is acquired by forming a current-limiting resistor in this circuit at a serial, restricting the 
current in early stages of starting certainly. 
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DRAWINGS 




[Drawing.!] 
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